SUMMARY A register of children with cerebral palsy born to mothers resident in the Mersey region from 1966 to 1977 was compiled from health service records. Frequency distributions and prevalences of birth weight and gestational age differed for those with hemiplegia, diplegia, and quadriplegia. In particular, the children with diplegia showed a bimodal frequency distribution. Children of normal birth weight with diplegia had a higher prevalence of severe mental retardation than those of low birth weight. These differences may be due to survival bias and may not be of aetiological importance. Furthermore, the mothers of diplegic infants had a significantly higher proportion of spontaneous abortions, stillbirths, and low birthweight infants in their obstetric history. This suggests that prenatal factors predominate in the aetiology of diplegia.
The association between cerebral palsy and prematurity was first recognised in 1826, when Joerg noted that 'too early and unripe born fetuses may present a state of weakness and stiffness in the muscles persisting until puberty or later.' Subsequently Little in 1834 observed that contracture of the arms and legs occurred in premature infants2
and later gave his classic description of cerebral palsy, in which the association with prematurity was again noted. 3 More recently the association of cerebral palsy with retardation of intrauterine growth has been highlighted. Alberman showed in a case control study that birth weight was unduly low for gestational age in infants with spastic diplegia and quadriplegia and concluded that some prenatal factor was responsible. 4 McDonald, in a follow up of low birthweight infants, also found that birth weight and gestational age were independent risk factors for cerebral palsy,5 an observation that was subsequently confirmed by both case control and longitudinal cohort studies. 6 The bimodal frequency distribution of birth weight of infants with spastic diplegia was first recognised by Childs and Evans7 and has been confirmed by others.-10 On the basis of this bimodality and the clinical differences between the two subgroups it was proposed that the aetiological factors leading to paraplegia and diplegia of low birthweight infants differed from those operating among infants of normal birth weight. The To subdivide the denominator data for infants weighing over 2500 g into 500 g categories national data from England and Wales were used to obtainthe proportion of infants in each category and these were applied to the total population of live births in the Mersey region to estimate the number of births in each birthweight category."
Gestational age at birth was obtained from the hospital obstetric records for 540 cases in which the date of the last menstrual period was fairly certain. In an additional 51 cases an estimate of gestational age was found in the paediatric records. To obtain the denominator for the number of births in each gestational age group the proportions in each group in the 1970 British birth cohort were applied to all live births in the Mersey region.'2 Data from 1970 related to single births only. The 1970 cohort had to be used because there is no other routinely published source of data giving the frequency distribution for gestational age.
Appropriateness of birth weight for gestational age allowing for sex was determined by reference to standard charts giving third, 10th, and 50th centiles.'3 Data on the number of previous spontaneous abortions, stillbirths, live births, and infants weighing 2500 g or less were obtained from each mother's obstetric record.
Almost all the children were assessed by a clinical psychologist at least once, usually when school placement was being considered. Various assessment procedures were used. Where possible mental ability was classified according to intelligence quotient (10) . Severe retardation was determined by an IQ of <50, moderate retardation by an IQ of 50-69, and normal or minimal retardation by an IQ of 370.
The significance of differences between proportions was calculated using x2 low column analysis. Excluded from this analysis were five cases in whom there was no record of birth weight (two with diplegia and three with quadriplegia).
The hemiplegic and quadriplegic infants showed a unimodal distribution which was shifted to the left compared with the distribution of all live births in England and Wales. Those with diplegia showed a bimodal distribution with the major peak among the low birthweight infants. The differences in the frequency distribution of birth weight of the infants with spastic cerebral palsy were explained when the birthweight specific prevalences were examined (fig 2) . (In this analysis the infants with cerebral palsy born in 1966 had to be excluded because denominator data on the numbers of live births in each birthweight category in the Mersey region were not available.) There was an exponential rise in the prevalence with decreasing birth weight in all three subgroups of spastic cerebral palsy, but the rise was most pronounced for those with diplegia. Thus the bimodality of the frequency distribution of birth weight in those with diplegia derived from a combination of the high rates among those of lower birth weight, even though the denominators were small, and the large numbers of births at the higher end of the birthweight frequency distribution.
GESTATIONAL AGE AND SPASTIC CEREBRAL PALSY
In two cases (one of diplegia and one of quadriplegia) the gestational age was not recorded in either the maternal obstetric or the paediatric notes; the analysis was based on the remaining 591 cases.
The frequency distribution of gestational age was similar to that of birth weight for all three subgroups of spastic cerebral palsy, the diplegic infants again showing a bimodal distribution (fig 3) . The gestational age specific prevalences increased with decreasing gestational age except among those whose gestational age was <28 weeks, where the prevalence was low (fig 4) .
As with the frequency distribution of birth weight the bimodality of the gestational age curve for infants with diplegia was the consequence of the high prevalences among those infants whose gestational age was -36 weeks.
[-Diplegia (n=136) Table 2 shows the proportions of cases falling below the third, 10th, and 50th centiles on the charts of birth weight for gestational age. The analysis concerns 588 cases in which both birth weight and gestational age were recorded. In all three categories of cerebral palsy a disproportionate number were small for gestational age; 11-2%, 17.0%, and 16-0% of those with hemiplegia, diplegia, and quadriplegia, respectively, fell below the third centile. A higher proportion of infants with diplegia seemed to have retarded growth at birth, while those with hemiplegia showed the least growth retardation, but these differences were not significant.
MENTAL ABILITY AND BIRTH WEIGHT
There were 574 cases in which birth weight was known and a record of mental ability available. Table 3 shows mental ability in the three categories of cerebral palsy according to their birth weight groups. A greater proportion of those with quadriplegia showed severe mental retardation (64%, compared with only 24% and 13% among those with diplegia and hemiplegia, respectively). In the very low birthweight group (-1500 g), all three categories of cerebral palsy showed a greater proportion of infants with normal mental ability compared with the other birthweight groups (1501-2500 g and >2500 g).
MATERNAL OBSTETRIC HISTORY
All conceptions before the birth of each index case palsy (fig 4) . The sharp fall is likely to be an artefact of incomplete ascertainment because not only are the infants with cerebral palsy premature but their growth is retarded so that the chance of survival is severely compromised.
The bias introduced by differential survivals highlights the dangers inherent in advancing aetiological hypotheses on prevalence rather than incidence. In the current state of knowledge no study of cerebral palsy can provide data on incidence; at the very best only prevalence at birth can be determined because there is no method of ascertaining how many affected pregnancies are aborted or stillborn. Any factor that affects rates of abortion or stillbirth may also affect the prevalence of cerebral palsy at birth without being of aetiological importance. Even the ascertainment of prevalence at birth is incomplete because it is impossible to recognise all cases of cerebral palsy among those infants who die.
The higher proportions of spontaneous abortion, stillbirth, and low birthweight infants in the obstetric history of the mothers of diplegic infants lend support to the observation made by Dejerine that the aetiological factors leading to diplegia were prenatal in onset as opposed to those leading to hemiplegia, which were postnatal. l5 Freud, who first used the term cerebral diplegia, noted the difference in symptoms between that syndrome and hemiplegia; the former showed a diffuse bilateral symmetrical defect of the brain whereas the latter showed a gross lesion.16 In this context infants with quadriplegia should be subdivided into those with diffuse lesions, and who can be classified with diplegic infants, and those who have double hemiplegia. If such a distinction cannot always be made on clinical examination, technological advances such as ultrasound scanning, computed tomography or magnetic resonance imaging may help to delineate more precisely the epidemiology of the cerebral palsies and allow the formulation of specific aetiological hypotheses. 
